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DETAILED ACTION 
Summary 

1 . This is the initial office action for application 10/549,479 filed on 06/28/2006. 

2. Claims 1-8 are currently pending and have been fully considered. 



Priority 

3. Receipt is acknowledged of papers submitted under 35 U.S.C. 1 19(a)-(d), which papers 
have been placed of record in the file. 



Claim Rejections - 35 USC §102 

4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

5. Claims 1-2 are rejected under 35 U.S.C. 102(b) as being anticipated by Joko et al. (JP 
2001264284) with machine translation. 

Addressing claims 1-2, Joko discloses an electrode (figure 1), comprising: 
An electrode base (electrode layer 3 on insulating substrate 2), 
A self-assembled monolayer of HS(CH 2 )6COOH (4) covering the electrode base, 

and 

An enzyme (7) is immobilized on the self-assembled monolayer [0013]. 
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Claim Rejections - 35 USC § 103 

6. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

7. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 
(1966), that are applied for establishing a background for determining obviousness under 35 
U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness 
or nonobviousness. 

8. Claims 3-4 and 6-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Monbouquette (US 6,241,863) in view of Joko et al. (JP 2001264284). 

Addressing claims 3-4 and 6, Monbouquette discloses a sensor comprising: 

A vessel receiving a sample solution in which an object to be measured dissolves 
(5:8-21, the electrodes are disposed within an encasement of the electrochemical cell; 
20:41-43, samples are injected into the electrochemical cell; therefore, the encasement of 
the electrochemical cell is the vessel), and 

A modified electrode (figure 1) and a counter electrode (20:30-43, platinum 
counter electrode) to be dipped into the sample solution, 

Wherein the modified electrode comprises: 

An electrode base (figure 1, gold base layer), and 
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A self-assembled monolayer expressed by a chemical structural formula of 
S(CH 2 )3COO- (9:32-50), with longer alkanethiols are preferred, which expresses the 
desire that the hydrocarbon chain (CH 2 ) n with n that is larger than 3 and covering the 
electrode base (figure 1), 

An enzyme is immobilized on the self-assembled monolayer (figure 1, 9:4-15). 
Monbouquette further discloses a mediator is added into the sample solution (3:28-32). 
Monbouquette is silent regarding the self-assembled monolayer that has the chemical 
structural formula as required by current claim. 
Joko discloses an electrode (figure 1), comprising: 

An electrode base (electrode layer 3 on insulating substrate 2), 

A self-assembled monolayer of HS(CH 2 )6COOH (4) covering the electrode base, 

and 

An enzyme (7) is immobilized on the self-assembled monolayer [0013]. 
At the time of the invention, one with ordinary skill in the art would have found it 
obvious to modify the electrode of Monbouquette with the self-assembled monolayer of 
HS(CH 2 ) 6 COOH as disclosed by Joko because the self-assembled monolayer of Joko is 
the alkanethiol compound with longer chain that is required by Monbouquette (Joko, 
figure 1; Monbouquette, 9:32-50). Furthermore, the self-assembled monolayer of Joko 
would prevent intramolecular branching reaction between the molecules of the enzyme 
and the intermolecular interaction arises in the thiol molecule (Joko, [001 1]). 
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Addressing claim 7, current claim recites a voltage applying means and a calculation 
means, which invoke 35 U.S.C. 1 12, sixth paragraph. According to the originally filed 
specification and drawings, the voltage applying means is the potentiostat 7 and the 
calculation means is the computer 9 (figure 1). 

In 20:20-43, Monbouquette discloses the electrochemical cell is interfaced with a 
potentiostat or the claimed voltage applying means and a Macintosh computer or the 
claimed calculation means. The potentiostat and the computer of Monbouquette are the 
equivalent structures of the claimed voltage applying means and calculation means, 
respectively, for they perform the same function as the potentiostat and the computer of 
current application. 

Addressing claim 8, Monbouquette discloses an Ag/AgCl reference electrode and the 
voltage applying means applies a predetermined voltage on the basis of a voltage the 
reference electrode to the modified electrode (20:38-43). 

9. Claim 5 is rejected under 35 U.S.C. 103(a) as being unpatentable over Monbouquette (US 
6,241,863) in view of Joko et al. (JP 2001264284) as applied to claims 3-4 and 6-8 above, and 
further in view of Watanabe et al. (Electrochemistry, 2002, 70, 258-263). 

Addressing claim 5, Monbouquette discloses the electrochemical sensor is used for 

measuring fructose (19:47-67). 

Monbouquette is silent regarding the mediator is hydrophobic. 
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Watanabe discloses a biosensor with the modified gold electrode for detecting fructose; 
wherein, phenanthroline cobalt complex is used as the mediator (Abstract, page 259 
column 1). 

At the time of the invention, one with ordinary skill in the art would have found it 
obvious to modify the electrochemical sensor of Monbouquette with the redox mediator 
of Watanabe because the redox mediator of Watanabe would lower the working potential 
of the electrochemical sensor and avoid the influence of interferences (column 2 of page 
258 to column 1 of page 259). 

10. Claims 3-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Watanabe et 
al. {Electrochemistry, 2002, 70, 258-263) in view of Joko et al. (JP 2001264284). 
Addressing claims 3-6, Watanabe discloses a sensor comprising: 

A vessel (glass vial, see section 2.1) receiving a sample solution in which an 
object (fructose) to be measured dissolves, and 

A modified electrode and a counter electrode to be dipped into the sample 
solution (section 2.2, modified gold electrode and platinum counter electrode), 
Wherein the modified electrode comprises: 
An electrode base (figure 1), 

A self-assembled monolayer of glutaraldehyde covering the electrode base (figure 

1), and 

An enzyme (FDH) is immobilized on the self-assembled monolayer (figure 1). 
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Watanabe further discloses phenanthroline cobalt complex is used as the mediator 
(Abstract, page 259 column 1). 

Watanabe is silent regarding the SAM is expressed by the chemical formula 
HS(CH 2 ) n COOH. 

Joko discloses a modified electrode; wherein, the enzyme 7 is immobilized onto the gold 
electrode base layer via a SAM of HS(CH 2 ) 6 COOH (4, figure 1). 
At the time of the invention, one with ordinary skill in the art would have found it 
obvious to modify the sensor of Watanabe with the SAM layer of Joko because the SAM 
layer of Joko would provide many advantages over the SAM layer of glutaraldehyde 
(Joko, [0005-0008]) as well as preventing intramolecular-branching reaction between the 
molecules of the enzyme and the intermolecular reaction in the thiol molecule (Joko, 
[0001]). 

1 1 . Claims 7-8 are rejected under 35 U.S.C. 103(a) as being unpatentable over Watanabe et 
al. {Electrochemistry, 2002, 70, 258-263) in view of Joko et al. (JP 2001264284) as applied to 
claims 3-6 above, and further in view of Monbouquette (US 6,241,863). 

Claim 7 recites a voltage applying means and a calculation means, which invoke 35 
U.S.C. 1 12, sixth paragraph. According to the originally filed specification and 
drawings, the voltage applying means is the potentiostat 7 and the calculation means is 
the computer 9 (figure 1). 

Addressing claims 7-8, Watanabe discloses an Ag/AgCl reference electrode (section 2.2) 
and the voltage is applied at a predetermined level on the basis of a voltage of the 
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reference electrode to the modified electrode (section 3.5, the calibration curve in figure 7 
is obtained at 0.3V vs. the Ag/AgCl electrode). Watanabe discloses voltage is applied in 
the same manner as required by current claims and the measured current is correlated to 
the concentration of fructose (figure 7). 

Watanabe is silent regarding a voltage applying means and a calculation means. 
Monbouquette discloses a sensor comprising a modified electrode (figure 1) for 
monitoring the concentration of biological molecules. The electrodes of the sensor are 
interfaced with a potentiostat or the claimed voltage applying means and a Macintosh 
computer or the claimed calculation means. The potentiostat and the computer of 
Monbouquette are the equivalent structures of the claimed voltage applying means and 
calculation means, respectively, for they perform the same function as the potentiostat 
and the computer of current application. 

At the time of the invention, one with ordinary skill in the art would have found it 
obvious to modify the sensor of Watanabe with the potentiostat and the computer of 
Monbouquette because the potentiostat would allow one to apply a predetermined voltage 
on the basis of a voltage of the reference electrode to the modified electrode and the 
computer would allow one to calculate the concentration of the analyte (Monbouquette, 
20:38-43). 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to BACH T. DINH whose telephone number is (571)270-51 18. The 
examiner can normally be reached on Monday-Friday EST 7:00 A.M-3:30 P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam X. Nguyen can be reached on (571)272-1342. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

/Nam X Nguyen/ 

Supervisory Patent Examiner, Art Unit 1753 



BD 

08/27/2009 



